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In the Claims : 

1 . (Currently Amended) A method of forming isolating regions of a semiconductor device, 

the method comprising: 

providing a workpiece, the workpiece having at least one first region and at least one 

second region, the at least one first region compri s ing at l e ast on e firot QOtivo area, the ocoond 

r e gion comprising ar e as for at least one second activ e ar e a, the workpiece having a top surface; 
forming at least one first active area in said at least one first region: 
patterning the first region with at least one first trenc h after said step of forming said first 

active area , the first trench having sidewalls, a bottom, and a first width and a first d epth within 

the workpiece; 

forming a first insulating layer over the at least one first trench sidewalls and bottom; 

depositing a semiconductive material in the at least one first trench over the first 
insulating laye r, wherein the scmioonduotiv e mat e riol io r e c e ssed beneath th e workpioco top 
surfac e; 

depositing a photo resist f or patterning shallow second trenches over said first and second 
regions of said substrate: 

patterning the -both said first and second regions, each region patterned wit h r e gion with 
at least one second trench, the second trench having a second depth within the workpiece, 
wherein the s e cond d e pth that is less than the first depth and a second width greater than said firet 
width, said second trenches in said first region being located over said first trenches so as to 
recess said first insulating layer adding semiconductor material in said first trenches : 

depositing an insulating material in the at least one second trench and in the 
semiconductive material recess of the at least one first trench; an d then 



2003 P 5 1686 US Page 2 of 1 1 Amendment 

PAGE 3/12 - RCVD AT 9/13/2004 3:02:44 PM [Eastern Daylight Time] " SVR:USPTO-EFXRF-1/6 ■ DNIS:8729306 " CSID:9727329218 * DURATION (mm-ss):03-42 



09/13/2004 02:03 PM 



Slater & Matsll. LLP. 9727329218 4/12 



forming at least one second active area in the second region. 

2. (Original) The method according to Claim 1, wherein the at least one first active area 
comprises at least one high voltage device, and wherein the at least one second active area 
comprises at least one low voltage device. 

3. (Canceled) 

4. (Original) The method according to Claim 1, wherein depositing a semiconductive 
material comprises depositing doped polysilicon or undoped polysilicon, wherein forming the 
insulating layer over the at least one first trench sidewalls and bottom comprises: 

forming a thin nitride layer over the at least one first trench sidewalls and bottom; and 
forming a thin oxide layer over the thin nitride layer. 

5. (Original) The method according to Claim 1 , further comprising, before depositing an 
insulating material in the at least one second trench and in the semiconductive material recess of 
the at least one first trench, depositing a second insulating layer over the at least one second 
trench and over the semiconductive material recess of the at least one first trench. 

6. (Original) The method according to Claim 5, wherein depositing the second insulating 
layer comprises: 

forming a thin silicon dioxide layer over the at least one second trench and over the 
semiconductive material recess of the at least one first trench; and 

forming a thin silicon nitride layer over the thin silicon dioxide layer. 



2003 P 51686 US Page 3 of 1 1 Amendment 

PAGE 4/12 - RCVD AT 9113)2004 3:02:44 PM [Eastern Daylight Time] " 6VR:USPTO-EFXRF-1/6 - DNIS:8729306 » CSID:9727329218 * DURATION (mm-ss):03wl2 



09/13/2004 02:03 PM 



Slater & Matsll, LLP 9727329218 5/12 



7. (Cancelled) 

8. (Cancelled) 

9. (Cancelled) 

10. (Currently Amended) A method of forming isolating regions of a semiconductor device, 
the method comprising: 

providing a workpiece, the workpiece having at least one first region and at least one 
second region , th o at l e ast ono first region comprising at loom ono high voltag e activo area, the 
s e cond region comprising areas for at l e ast one low voltage active ar e a, the workpiece having a 
top surface; 

forming at lea st one high voltage active area in said at least one first region: 

patterning the first region with at least one deep trenc h after forming said at least one high 

voltage active area, the deep trench havin g a first width, sidewalls, a bottom, and a first depth 

within the workpiece; 

forming a first insulating layer over the at least one deep trench sidewalls and bottom; 

depositing a semiconductive material in the at least one deep trench over the first 
insulating laye r, wh e r e in th e qemioonductivo material io r e cessed beneath tho workpi e oo top 
surface ; 

recessing said semiconductive material beneath the workpiece top surface: 
forming a hard mask having portions over said at least one first region and over said at 
least one second region: 
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masking the at looat on e finrt r e gion; 

patterning the portion of said hard mask over said at least one second region wrthand 
transferring said hard mask pattern to form at least one shallow trench in said second region and 
leaving the portion of said hard mask over said first region in place such that said first region is 
not further patterned, the shallow trench having a second depth and a second width within the 
workpiece, wherein the second depth is less than the first depth and the second width is greater 
than said first width : 

removing Ae-anv remaining hard mask from over the-at least one first regio n and said at 
least one second region : 

depositing an insulating material in the at least one shallow trench and in the 
semiconductive material recess of the at least one deep trench; and 

forming at least one low voltage active region in the second region. 

11. (Original) The method according to Claim 10, wherein depositing an insulating material 
in the semiconductive material recess of the at least one deep trench comprises forming shallow 
trench isolation over the deep trenches. 

1 2. (Original) The method according to Claim 1 0, wherein depositing the semiconductive 
material comprises depositing doped polysilicon or undoped polysilicon, wherein forming the 
insulating layer over the at least one deep trench sidewalls and bottom comprises: 

forming a thin nitride layer over the at least one deep trench sidewalls and bottom; and 
forming a thin oxide layer over the thin nitride layer. 
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1 3. (Original) The method according to Claim 10, further comprising, before depositing an 
insulating material in the at least one shallow trench and in the semiconductive material recess of 
the at least one deep trench, depositing a second insulating layer over the at least one shallow 
trench and over the semiconductive material recess of the at least one deep trench. 

14. (Original) The method according to Claim 13, wherein depositing the second insulating 
layer comprises; 

forming a thin oxide layer over the at least one shallow trench and over the 
semiconductive material recess of the at least one deep trench; and 

forming a thin nitride layer over the thin silicon dioxide layer. 

15. (Cancelled) 

16. (Cancelled) 

17. (Cancelled) 

1 8. (Original) The method according to Claim 1 0, wherein patterning the first region with at 
least one deep trench comprises: 

depositing a hard mask over the workpiece top surface; 
patterning the hard mask with the deep trench pattern; 
patterning the workpiece using the hard mask as a mask; and 
removing the hard mask. 
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1 9. (Original) The method according to Claim 1 8, wherein depositing the hard mask 
comprises depositing Boron-doped Silicon Glass (BSG). 

20. (Currently Amended) The method according to Claim 10, wherein said steps of forming 
a hard mas k masking th e at least ono firnt region and patterning the hard mask over said a t least 
one second region with at least one shallow trench co mpri se comprising the steps of: 

depositing a hard mask ovor the workpi o co and th e patterned doop trenoh in the first 

region^ 

depositing a photoresist over the hard mask; 

patterning the photoresist with the at least one shallow trench pattern; 
patterning the hard mask with the photoresist pattern; 
removing the photoresist; 

patterning the workpiece using the hard mask as a mask; and 
removing die hard mask. 

21 . (Previously Presented) The method according to Claim 20, wherein depositing the hard 
mask comprises depositing high density plasma (HDP) silicon dioxide. 

22. (Cancelled) 

23. (Cancelled) 

24. (Cancelled) 
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25. (New) The method according to claim 1 0 wherein said at least one low voltage active 
region in the second region is formed after said insulating material is deposited in the at least one 
shallow trench and the at least one deep trench. 

26. (New) The method according to claim 1 0 wherein said at least one low voltage region in 
the second region is formed prior to said step of patterning the first region with at least one deep 
trench. 
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